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(54) Pickup apparatus for semiconductor chips 

(57) A semiconductor chip pickup apparatus of the 
present invention includes an aspiration section and an 
aspiration unit connected to the aspiration section, in 
which the aspiration unit includes a stage for mounting 
the semiconductor chip thereon and an adhesive sheet 
is attached to the semiconductor chip between the stage 
and the semiconductor chip, the stage includes undula- 
tions in at least a part of an area in which the semicon- 
ductor chip is mounted, and by operating the aspiration 
section, a suction force is applied to at least a part of an 
area in which the undulations are formed. 



FIG. 
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Description 

1 . FIELD OF THE INVENTION: 

[0001] The present invention relates to a pickup ap- 
paratus for separating semiconductor chips from an ad- 
hesive sheet. 

2. DESCRIPTION OF THE RELATED ART: 

[0002] A production process of a semiconductor de- 
vice is divided into first and second steps. In the first 
step, circuit components are formed on a semiconductor 
wafer. In the second step, the semiconductor wafer in- 
cluding the circuit components is diced into separate 
semiconductor chips, and the diced semiconductor 
chips are sealed in respective semiconductor packages. 
[0003] In the second step, in orderto convey the sem- 
iconductor chips obtained by dicing the semiconductor 
wafer to a packaging apparatus, a pickup apparatus 
picks up the semiconductor chips from an adhesive 
sheet used for fixing the semiconductor chips. Exam- 
ples of conventional pickup apparatuses are as follows. 

(Conventional Example 1) 

[0004] Figure 4 illustrates one of the conventional 
pickup apparatuses. This pickup apparatus includes a 
pushup unit 8 provided with pushup pins 7, and an as- 
piration mechanism, i.e., a vacuum mechanism (not 
shown). Firstly, the pickup apparatus brings a back face 
of an adhesive sheet 2 into contact with the pushup unit 
8 and causes the adhesive sheet 2 to be held on the 
pushup unit 8 using the aspiration mechanism. Next, the 
pushup pins 7 housed in the pushup unit 8 are raised 
so as to push up a back face of a semiconductor chip 1 , 
whereby the semiconductor chip 1 is separated from the 
adhesive sheet 2. Finally, the semiconductor chip 1 is 
picked up using a collet 6. 

(Conventional Example 2) 

[0005] Japanese Laid-Open Publication No. 
2000-195877 discloses a pickup apparatus illustrated in 
Figures 5(a), (b), and (c). As illustrated in Figure 5(a), 
this conventional pickup apparatus includes: a sheet 
holding mechanism (not shown) for holding a dicing 
sheet 13 (corresponding to the adhesive sheet 2 illus- 
trated in Figure 4) to which a semiconductor chip 11 is 
attached when the dicing sheet 1 3 is in a stretched state; 
a holding stage 12 in which grooves 12a connected to 
a plurality of aspiration paths (through holes) 12b (in Fig- 
ure 5(a).. (b) and (c), a distance between rightmost and 
leftmost paths corresponds to a length of the semicon- 
ductor chip 11); and an aspiration mechanism, i.e., a 
vacuum mechanism (not shown) for vacuum-holding 
the dicing sheet 13 to the holding stage 12 when sepa- 
rating the semiconductor chip 11 from the dicing sheet 



13. In order to pick up the semiconductor chip 11 at- 
tached to the dicing sheet 13 using this conventional 
pickup apparatus, at first, the aspiration mechanism is 
operated so as to vacuum-hold the dicing sheet 13 to 

5 the holding stage 12 along the grooves 12a ; so that as 
illustrated in Figure 5(b), gaps are made between the 
semiconductor chip 1 1 and the dicing sheet 13, and the 
semiconductor chip 1 1 is caused to be easily separated 
from the dicing sheet 13. Thereafter, the semiconductor 

10 chip 11 is picked up using a collet 14 as illustrated in 
Figure 5(c). 

[0006] In this conventional pickup apparatus, the 
grooves 12a of the holding stage 12 are in the form of 
either concentric circles (Figure 6(a)), parallel lines (Fig- 
's ure 6(b)), a grille (Figure 6(c)), etc. The form of the 
grooves 12a can be suitably selected from these forms 
according to an external form of the semiconductor chip 
11 so as to cause the semiconductor chip 11 to be easily 
peeled off the dicing sheet 13. In this conventional tech- 
no nique, since the holding stage 12 is replaced with an- 
other holding stage 12 of a suitable size according to a 
type of a semiconductor chip, e.g., a difference in size 
between different types of semiconductor chips, the 
grooves 1 2a arc provided in the holding stage 1 2 across 
25 almost an entire surface thereof. The structures of Con- 
ventional Examples 1 and 2 have the following prob- 
lems. 

[0007] In the structure of Conventional Example 1 
(Figure 4), the pushup pins 7 which are sufficiently sharp 
30 so as to pierce the adhesive sheet 2 are required, and 
since such sharp pushup pins 7 push up the semicon- 
ductor chip 1 , the back face of the semiconductor chip 
1 is likely to be damaged. In particular, by supporting the 
semiconductor chip 1 on a few points, such as the push- 
es up pins 7, stress is concentrated on those specific por- 
tions of the semiconductor chip 1 , so that the semicon- 
ductor chip 1 may be damaged. In the case where the 
semiconductor chip 1 is thin, the semiconductor chip 1 
can be cracked by the pushup action of the pushup pins 
40 7. . 

[0008] In the structure of Conventional Example 2 
(Figures 5(a)-(c) and 6(a)-(c)), a size of the holding 
stage 12 is optimized according to a size of the semi- 
conductorchip 1 1 to be picked up. However, in the case 

^5 where undulating grooves 1 2a are provided in the hold- 
ing stage 12 across almost the entire surface thereof, 
other semiconductor chips adjacent the semiconductor 
chip 11 partially overlap with the holding stage 12 in ar- 
eas 20 indicated by oblique lines in Figure 7, so that not 

50 only is the semiconductor chip 11 separated from the 
dicing sheet 13, but also the other semiconductor chips 
adjacent the semiconductor chip 11 may be caused to 
be partially separated from the dicing sheet 13, where 
these other semiconductor chips should be fixed firmly 

55 to the dicing sheet 13 until they are meant to be picked 
up. Accordingly, it is possible for the other semiconduc- 
tor chips adjacent the semiconductor chip 11 to be com- 
pletely separated from the adhesive sheet 13 and scat- 
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tered about when a semiconductor wafer including the 
semiconductor chips is moved. Since a size of an aspi- 
ration unit including the holding stage 12 cannot be 
small under restrictions of the pickup apparatus, in par- 
ticular when the size of the semiconductor chips is 
smalL the other semiconductor chips adjacent the sem- 
iconductor chip 11 may be scattered about. This partic- 
ularly causes a problem when the pickup apparatus is 
operated by automation. 

SUMMARY OF THE INVENTION 

[0009] According to one aspect of the present inven- 
tion, there is provided a semiconductor chip pickup ap- 
paratus including an aspiration section and an aspira- 
tion unit connected to the aspiration section, in which 
the aspiration unit includes a stage for mounting the 
semiconductor chip thereon and an adhesive sheet is 
attached to Ihe semiconductor chip between the slage 
and the semiconductor chip, the stage includes undula- 
tions in at least a part of an area in which the semicon- 
ductor chip is mounted, and by operating the aspiration 
section, a suction force is applied to at least a part of an 
area in which the undulations are formed. 
[0010] According to one embodiment of the invention, 
the stage may be replaceable according to a type of the 
semiconductor chip. 

[0011] According to another embodiment of the inven- 
tion, at least a part of the stage including at least a part 
of the undulations may be formed of a porous material. 
[0012] According to still another embodiment of the 
invention, at least one through hole may be formed in 
the area in which the undulations are formed. 
[0013] According to still another embodiment of the 
invention, the pickup apparatus may further include a 
heating section for heating the undulations provided in 
the stage. 

[0014] Hereinafter, functions of the semiconductor 
chip pickup apparatus of the present invention are de- 
scribed. 

[0015] The semiconductor chip pickup apparatus of 
the present invention includes the aspiration section and 
the aspiration unit connected to the aspiration section. 
In a structure of the semiconductor chip pickup appara- 
tus, by operating the aspiration section, a suction force 
is applied to at least a part of the undulations which are 
at least a part of an area formed in a stage of the aspi- 
ration unit in which a semiconductor chip is mounted. 
The aspiration section is operated so as to aspirate an 
adhesive sheet attached to the semiconductor chip and 
hold the adhesive sheet on the stage along the undula- 
tions to which a suction force is applied, and thus the 
adhesive sheet is partially separated from the semicon- 
ductor chip. This lowers adhesion between the semicon- 
ductor chip and the adhesive sheet, and thus the pickup 
of the semiconductor chip can be facilitated. Since it is 
not required to use conventional pushup pins, the sem- 
iconductor chip cannot be damaged by pushup pins and 



can be picked up in a stable condition. Moreover, since 
the undulations provided in the stage are formed in at 
least a part of the area in which the semiconductor chip 
is mounted, only a semiconductor chip to be picked up 

5 can be separated from the adhesion sheet and other 
semiconductor chips adjacent the semiconductor chip 
to be picked up can not be scattered about due to partial 
or full separation from the adhesive sheet. Even a small- 
sized semiconductor chip can be picked up in a stable 

10 condition from the adhesive sheet, and thus the present 
invention is suitable for use in an automated semicon- 
ductor chip producing apparatus or process. 
[0016] Moreover, in the semiconductor chip pickup 
apparatus of the present invention, the stage provided 

75 to the aspiration unit is replaceable according to a type 
(size) of the semiconductor chip. Thus, the aspiration 
unit itself is not required to be adapted for a size of the 
semiconductor chip, such that it is preferable to use the 
aspiration unit which is slightly larger than the semicon- 

20 ductor chip. With this structure, areas in the stage in 
which the undulations are not formed effectively serve 
to fix the other semiconductor chips adjacent the semi- 
conductor chip to be picked up. Moreover, even when 
the semiconductor chip pickup apparatus of the present 

25 invention is used for different types of semiconductor 
chips, only the stage is required to be replaced with an- 
other stage according to the sizes of the semiconductor 
chips, thereby eliminating complicated adjustments, 
which are required for replacing pushup pins, for exam- 

30 pie. 

[0017] Moreover, in the semiconductor chip pickup 
apparatus of the present invention, at least a part of the 
stage including at least a part of the undulations is 
formed of a porous material, and thus the adhesive 
35 sheet attached to the semiconductor chip can be effec- 
tively aspirated. 

[0018] Alternatively, in the semiconductor chip pickup 
apparatus of the present invention, at least one through 
hole is formed in the area in which the undulations are 

40 formed, and thus the adhesive sheet attached to the 
semiconductor chip can be effectively aspirated. 
[0019] Moreover, the semiconductor chip pickup ap- 
paratus of the present invention further includes a heat- 
ing section for heating the undulations provided in the 

45 stage, and thus by heating the aspiration unit, such that 
heat from the aspiration unit lowers adhesion of the ad- 
hesive sheet to the semiconductor chip, separation of 
the semiconductor chip from the adhesive sheet can be 
facilitated. In particular, an aspiration cylinder which is 

50 a main part of the aspiration unit is a suitable member 
to be provided with the heating section. 
[0020] Thus, the invention described heroin makes 
possible the advantage of providing an apparatus for 
picking up semiconductor chips which is capable of pick- 

55 ing up only a semiconductor chip to be picked up in a 
semiconductor chip pickup step by lowering adhesion 
of an adhesive sheet so as to separate the semiconduc- 
tor chip to be picked up from the adhesive sheet without 
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causing damage to the semiconductor chips even when 
they are thin. 

[0021] This and other advantages of the present in- 
vention will become apparent to those skilled in the art 
upon reading andunderstanding the following detailed 
description with reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

Figure 1 is a cross-sectional view illustrating a sche- 
matic structure of a semiconductor chip pickup ap- 
paratus according to an embodiment of the present 
invention. 

Figure 2 includes a top view (a-1) and a side view 
(a-2) of an aspiration unit illustrating a shape of a 
holding stage which includes an aspiration section 
formed of a porous material, and also includes a top 
view (b-1 ) and a side view (b-2) of an aspiration unit 
illustrating a holding stage in which vacuum holes 
are provided. 

Figure 3 includes schematic views (a), (b), (c), and 
(d) illustrating examples of a pickup operation of the 
semiconductor chip pickup apparatus according to 
an embodiment of the present invention. 

Figure 4 is a cross-sectional view illustrating a sche- 
matic structure of a conventional semiconductor 
chip pickup apparatus. 

Figure 5 includes cross-sectional views (a), (b) and 
(c) illustrating a schematic structure of another con- 
ventional semiconductor chip pickup apparatus. 

Figure 6 includes perspective views (a), (b) and (c) 
illustrating the forms of aspiration grooves provided 
in a stage of the conventional semiconductor chip 
pickup apparatus of Figure 5. 

Figure 7 is a top view used for explaining a problem 
caused in conventional semiconductor chip pickup 
apparatuses. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] Hereinafter, embodiments of .the present in- 
vention will be described with reference to the attached 
drawings. 

[0024] Figure 1 is a cross-sectional view illustrating a 
structure of a semiconductor chip pickup apparatus 
1000 according to an embodiment of the present inven- 
tion. The semiconductor chip pickup apparatus 1000 
can pick up a semiconductor chip 1 attached to a dicing 
(adhesive) sheet 2. The semiconductor chip pickup ap- 



paratus 1000 includes an aspiration section 100, i.e., a 
vacuum section, and an aspiration unit 3 connected to 
the aspiration section 1 00. In the embodiment illustrated 
in Figure 1. the aspiration unit 3 includes a heater 4 for 

5 heating a stage 3b of the aspiration unit 3. 

[0025] The aspiration unit 3 also includes an aspira- 
tion cylinder 3a and a holding section 3c. The stage 3b 
is fixed to the aspiration cylinder 3a by screws, etc and 
has the holding section 3c included therein. The stage 

w 3b can be readily replaced with a suitable stage accord- 
ing to the sizes of different types of semiconductor chips 
to be picked up. The stage 3b includes undulations 
formed in an area in which the semiconductor chip 1 is 
mounted. By operating the aspiration section 100 , a 

15 suction force is applied to the area in which the undula- 
tions are formed. With this structure, a contact area be- 
tween the semiconductor chip 1 and the adhesive sheet 
2 can be reduced by performing the aspiration, and thus 
the pickup of the semiconductor chip 1 can be facilitated. 

20 [0026] Figure 2 illustrates a top view (a-1) and a side 
view (a-2) of the aspiration unit 3. 
[0027] In the aspiration unit 3 illustrated in the top view 
(a-1) and the side view (a-2) of Figure 2, the holding 
section 3c included in the stage 3b is entirely formed of 

25 a porous material. In this embodiment, the undulations 
are formed only in a rectangular area equivalent in size 
to the semiconductor chip 1 . The undulations are in the 
form of, for example, pyramids. However, the present 
invention is not limited to this, and the undulations can 

30 be in any form as long as the undulations can support 
the semiconductor chip 1 on points which are small in 
area and sufficiently large in number so as to support 
the semiconductor chip 1 , and can also lower adhesion 
of the adhesion sheet 2 to which the semiconductor chip 

35 1 to be picked up is attached. It is preferable that pro- 
truding portions of the undulations are blunt so as not to 
damage the semiconductor chip 1 . 
[0028] Instead of using a porous material, the aspira- 
tion may be performed using vacuum (through) holes 6 

40 provided in the stage 3b as illustrated in a top view (b- 
1) and a side view (b-2) of the aspiration unit 3. 
[0029] The aspiration cylinder 3a may include the 
heater 4. The heater 4 heats the stage 3b such that heat 
from the stage 3b warms the adhesive sheet 2. This low- 

45 ers the adhesion of the adhesive sheet 2 to the semi- 
conductor chip 1 due to the adhesive material of the ad- 
hesive sheet 2. Moreover, the adhesive sheet 2 be- 
comes stretchable due to the heating, so that adherence 
(airtightness) of the adhesive sheet 2 to the recessed 

50 portions of the undulations provided in the stage 3b is 
improved. As a result, the semiconductor chip 1 can be 
easily separated from the adhesive sheet 2. It should be 
noted that the heater 4 may be provided to any member 
other than the aspiration cylinder 3a so long as the heat- 

55 er 4 effectively warms the adhesive sheet 2 so as to at- 
tain the same effect described above. 
[0030] It is preferable that the adhesive sheet 2 is suf- 
ficiently extensible to facilitate separation of the semi- 
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conductor chip 1 and the adhesive sheet 2 and that the 
adhesion of the adhesive sheet 2 is lowered by ultravi- 
olet irradiation, etc. For example, the adhesive sheet 2 
preferably includes a polyolef in substrate and an acrylic 
adhesive so as to have the characteristics described 
above. 

[0031 ] The collet 5 picks up the semiconductor chip 1 
provided with the lowered adhesion to the adhesive 
sheet 2 from the stage 3b so as to convey the semicon- 
ductor chip 1 and set the semiconductor chip 1 for a sub- 
sequent step of the semiconductor device production 
process. 

[0032] Next, description will be given with respect to 
a method for picking up the semiconductor chip 1 at- 
tached to the adhesive sheet 2 using the semiconductor 
chip pickup apparatus 1000 according to the present in- 
vention. Figure 3 includes schematic views (a), (b), (c) 
and (d) illustrating functions of each part of the semicon- 
ductor chip pickup apparatus 1000 in order of operation 
when a designated semiconductor chip 1 is picked up. 
[0033] Referring to the schematic view (a) of Figure 
3, the semiconductor chip 1 attached to the adhesive 
sheet 2 is located so as to properly overlap with the un- 
dulations in the stage 3b of the aspiration unit 3. 
[0034] Referring to the schematic view (b) of Figure 
3, the adhesive sheet 2 is held on the stage 3b by per- 
forming the aspiration, so that the adhesive sheet 2 is 
deformed according to the undulations of the stage 3b. 
As a result, portions of the adhesive sheet 2 correspond- 
ing to the recessed portions of the undulations provided 
in the stage 3b are separated from the semiconductor 
chip 1 . Thus, the semiconductor chip 1 is in contact with 
the adhesive sheet 2 only on the protruding portions of 
the undulations and as such the adhesion between the 
semiconductor chip 1 and the adhesion sheet 2 is low- 
ered. 

[0035] In this case, if the stage 3b is heated by the 
heater 4 provided to the aspiration cylinder 3a, the heat 
from the stage 3b causes the adhesive sheet 2 to be 
stretchable and the adhesion between the adhesive 
sheet 2 and the semiconductor chip 1 is lowered, there- 
by facilitating the pickup operation of the semiconductor 
chip 1. 

[0036] Since the area in which the undulations of the 
stage 3b are formed is not larger than an area in which 
the semiconductor chip 1 is mounted (i.e., the undula- 
tions do not extend outside of the semiconductor chip 
1 ), only the semiconductor chip 1 to be picked up is sep- 
arated from the adhesive sheet 2 and the other semi- 
conductor chips adjacent the semiconductor chip 1 are 
not separated from the adhesive sheet 2 during the pick- 
ing up of the semiconductor chip 1 . 
[0037] In a structure of the semiconductor chip pickup 
apparatus 1000 according to this embodiment, the un- 
dulations are formed across the area in which the sem- 
iconductor chip 1 is mounted, and by operating the as- 
piration section 100, a suction force is applied to the en- 
tire area in which the undulations are formed. However, 



the semiconductor chip pickup apparatus 1 000 is not re- 
quired to have such a structure so long as the undula- 
tions are formed in at least a part of the area in which 
the semiconductor chip 1 is mounted, and by operating 

5 the aspiration section 100, a suction force is applied to 
at least a part of the area in which the undulations are 
formed. The reason for this is that so long as the semi- 
conductor chip pickup apparatus 1000 has this basic 
structure, by performing the aspiration, the semiconduc- 

10 tor chip 1 and the adhesive sheet 2 are partially sepa- 
rated from each other and the adhesion between them 
is lowered. 

[0038] It is preferable that at least a part of the stage 
3b including at least a part of the undulations is formed 
15 of a porous material. 

[0039] Alternatively, it is preferable that at least one 
through hole is formed in the area in which the undula- 
tions are formed. 

[0040] In the case where the stage 3b is formed of a 

20 porous material, the adhesive sheet 2 can be stably as- 
pirated, and the semiconductor chip 1 and the adhesive 
sheet 2 can be reliably separated from each other in 
comparison to the case where vacuum holes 6 (the top 
view (b-1) of Figure 2) are provided to perform the as- 

25 piration. In such a case, the use of aspiration enables 
stable fixation of the semiconductor chips to the adhe- 
sive sheet 2 in regions (denoted by reference numeral 
10 in Figure 1) including areas in the porous material 
where the undulations are not formed overlapping with 

30 the other semiconductor chips adjacent the semicon- 
ductor chip 1. Thus, in the semiconductor chip pickup 
step of the semiconductor chip 1 or subsequent steps, 
i.e., any movement of the semiconductor chip pickup ap- 
paratus 1000, the other semiconductor chips adjacent 

35 the semiconductor chip 1 are not scattered about. 

[0041] Referring to the schematic view (c) of Figure 
3, the adhesion of the adhesive sheet 2 to the semicon- 
ductor chip 1 is lowered by performing aspiration and 
the collet 5 is moved up and down so as to pick up the 

40 semiconductor chip 1 . 

[0042] Referring to the schematic view (d) of Figure 
3, the aspiration is stopped so as to again provide the 
adhesive sheet 2 to be separated from the stage 3b. In 
this case, it is preferable to switch over a vacuum valve 

^5 (not shown) to create positive pressure in the aspiration 
cylinder 3. 

[0043] Thereafter, the steps described with reference 
to schematic views (a)-(d) of Figure are repeated to se- 
quentially pick up and convey designated semiconduc- 

50 tor chips to a subsequent step of the production process. 
[0044] A semiconductor chip pickup apparatus of the 
present invention includes an aspiration section and an 
aspiration unit connected to the aspiration section. In a 
structure of the semiconductor chip pickup apparatus, 

55 by operating the aspiration section, a suction force is 
applied to at least a part of the undulations which are at 
least a part of an area formed in a stage of the aspiration 
unit in which a semiconductor chip is mounted. The as- 
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piration section is operated so as to aspirate an adhe- 
sive sheet attached to the semiconductor chip and hold 
the adhesive sheet on the stage along the undulations 
to which a suction force is applied, and thus the adhe- 
sive sheet is partially separated from the semiconductor 
chip. This lowers adhesion between the semiconductor 
chip and the adhesive sheet., and thus the pickup of the 
semiconductor chip can be facilitated. Since it is not re- 
quired to use conventional pushup pins, the semicon- 
ductor chip cannot be damaged by pushup pins and can 
be picked up in a stable condition. Moreover, since the 
undulations provided in the stage are formed in at least 
a part of the area in which the semiconductor chip is 
mounted, only a semiconductor chip to be picked up can 
be separated from the adhesion sheet and other semi- 
conductor chips adjacent the semiconductor chip to be 
picked up can not be scattered about due to partial or 
full separation from the adhesive sheet. Even a small- 
si^ed semiconductor chip can be picked up in a stable 
condition from the adhesive sheet, and thus the present 
invention is suitable for use in an automated semicon- 
ductor chip producing apparatus or process. 
[0045] Moreover, in the semiconductor chip pickup 
apparatus of the present invention, the stage provided 
to the aspiration unit is replaceable according to a type 
(size) of the semiconductor chip. Thus, the aspiration 
unit itself is not required to be adapted for a size of the 
semiconductor chip, such that it is preferable to use the 
aspiration unit which is slightly larger than the semicon- 
ductor chip. With this structure, areas in the stage in 
which the undulations are not formed effectively serve 
to fix the other semiconductor chips adjacent the semi- 
conductor chip to be picked up. Moreover, even when 
the semiconductor chip pickup apparatus of the present 
invention is used for different types of semiconductor 
chips, only the stage is required to be replaced with an- 
other stage according to the sizes of the semiconductor 
chips, thereby eliminating complicated adjustments, 
which are required for replacing pushup pins, for exam- 
ple. 

[0046] Moreover, in the semiconductor chip pickup 
apparatus of the present invention, at least a part of the 
stage including at least a part of the undulations is 
formed of a porous material, and thus the adhesive 
sheet attached to the semiconductor chip can be effec- 
tively aspirated. 

[0047] Alternatively, in the semiconductor chip pickup 
apparatus of the present invention, at least one through 
hole is formed in the area in which the undulations are 
formed, and thus the adhesive sheet attached to the 
semiconductor chip can be effectively aspirated. 
[0048] Moreover, the semiconductor chip pickup ap- 
paratus of the present invention further includes a heat- 
ing section for heating the undulations provided in the 
stage, and thus by heating the aspiration unit such that 
heat from the aspiration unit lowers adhesion of the ad- 
hesive sheet to the semiconductor chip, separation of 
the semiconductor chip from the adhesive sheet can be 



facilitated. In particular, an aspiration cylinder which is 
a main part of the aspiration unit is a suitable member 
to be provided with the heating section. 
[0049] Various other modifications will be apparent to 

5 and can be readily made by those skilled in the art with- 
out departing from the scope and spirit of this invention. 
Accordingly, it is not intended that the scope of the 
claims appended hereto be limited to the description as 
set forth herein, but rather that the claims be broadly 

10 construed. 



Claims 

'5 i. a semiconductor chip pickup apparatus, compris- 
ing: 



an aspiration section; and 

an aspiration unit connected to the aspiration 

section, 



20 



25 



30 



35 



40 



45 



5. 



wherein the aspiration unit includes a stage 
for mounting the semiconductor chip thereon and 
an adhesive sheet is attached to the semiconductor 
chip between the stage and the semiconductor 
chip, 

the stage includes undulations in at least a 
part of an area in which the semiconductor chip is 
mounted, and 

by operating the aspiration section, a suction 
force is applied to at least a part of an area in which 
the undulations are formed. 

A pickup apparatus according to claim 1 , wherein 
the stage is replaceable according to a type of the 
semiconductor chip. 

A pickup apparatus according to claim 1 , wherein 
at least a part of the stage including at least a part 
of the undulations is formed of a porous material. 

A pickup apparatus according to claim 1 , wherein 
at least one through hole is formed in the area in 
which the undulations are formed: 

A pickup apparatus according to claim 1, further 
comprising a heating section for heating the undu- 
lations provided in the stage. 



50 6. A semiconductor chip handling system comprising: 

a semiconductor chip adhesively attached to a 
flexible carrier sheet; 

a stage having an upper surface, including an 
55 undulating area, on which the carrier sheet is 

positionable with said undulating area lying be- 
neath and wholly within the boundary of the 
semiconductor chip, and with the carrier sheet 
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interposed therebetween; and 
means for applying suction to at least part of 
said undulating area to deform the carrier sheet 
and thereby reduce the strength of the adhe- 
sion of the semiconductor chip thereto. 5 

A method of detaching a semiconductor chip from 
a flexible carrier sheet to which it is adhesively at- 
tached, including the steps 

positioning the carrier sheet on a stage with 10 
the chip wholly overlying an upper stage surface ar- 
ea formed with undulations and with the carrier 
sheet interposed therebetween, and 

applying suction to at least part of said surface 
area to deform the carrier sheet and thereby reduce * 5 
the strength of adhesion of the semiconductor chip 
thereto. 
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